Background: Although there are a number of support services accessible for most family dementia caregivers, many caregivers reject available and affordable support. Previous research suggests that rejections of support services may result from insufficient fit of available services with caregivers' unmet needs and a lack of acknowledgement of caregivers' unmet needs and associated support services. The present study investigates (a) the number, proportion and types of caregivers' rejection on recommended tailored support, (b) sociodemographic and clinical determinants of caregiver's rejection of both people with dementia (PwD) and caregivers, and (c) caregivers' health-related variables related to caregivers' rejection.
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Results: In sum, n = 505 unmet needs were identified and the same number of tailored recommendations were identified for n = 171 family dementia caregivers from the intervention group at baseline. For n = 55 family dementia caregivers not a single unmet need and recommendation were identified. A total of 17.6% (n = 89) of the recommendations were rejected by caregivers. Rejection rates of caregivers differed by type of recommendation. Whereas caregivers' rejection rate on recommendations concerning mental health (3.6%), physical health (2.5%), and social, legal, and financial affairs (0%) were low, caregivers' rejection rates concerning social integration (especially caregiver supporting groups) was high (71.7%). Thus, the rejections of family dementia caregivers are mainly linked to the delegation to caregiver supporting groups. Caregivers' rejections were mainly related to personal factors of caregivers (n = 66), service-related factors (n = 6), relational factors (n = 1), and other factors (n = 17). Furthermore, our results showed that the number of caregivers' rejections was associated with a higher functional status of the PwD and are mainly associated with the rejection of caregiver supporting groups. Thus, caregivers visit supporting groups more often when the PwD shows low abilities in activities of daily living. Importantly, this is independent of the status of cognition and depression of the PwD as well as the physical and mental health of the family dementia caregivers. Conclusions: Our results underline the importance of understanding factors that determine caregivers' rejection of support services. These need to be specifically addressed in tailored solutions for caregivers' support services. Trial registration: ClinicalTrials.gov Identifier: NCT01401582 (date: July 25, 2011, prospective registered).
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Background
The large majority of people with dementia (PwD) wish to be cared for at home for as long as possible [1] . Given the fact that family dementia caregivers carry by far the largest burden of care for PwD, saving tremendous costs for national health care systems, supporting family dementia caregivers should be a major public health issue for the twenty-first century [2] . Family caregivers for PwD are the largest fraction among family caregivers. In comparison to other family caregivers, family dementia caregivers provide more hours and years of care and have poorer health outcomes [3] . Specifically, previous research revealed that caring for a PwD is particularly burdensome due to the irreversible and progressive nature of the disease, its long duration, and the deterioration in multiple areas of cognitive abilities, behavior, and personality [4] . Current research specified that the confrontation with cognitive impairment and behavioral symptoms (i.e., aggression and personality changes), and the need to assist in activities of daily living, are especially burdensome and distressing for caregivers [5, 6] .
Previous research revealed that family dementia caregivers report high levels of burden as well as health impairments and consequently state a high number of perceived needs for more support and assistance [7, 8] .
In general, there are two types of support services: (a) support services aimed directly at family caregivers (e.g., counselling services and caregiving courses, support groups for family caregivers, self help groups) and (b) support services primarily directed at those in need of care (i.e., PwD) (e.g., ambulatory care services, meals on wheels). In the present study, we focussed on support services aimed directly at family caregivers. Despite the reported high levels of perceived needs for more support and assistance of family dementia caregivers [7] , previous research showed that family dementia caregivers often reject recommended support services and often only use them when they are no more able to psychologically or emotionally cope with the care situation [9] . Empirical studies confirmed that family dementia caregivers with high levels of health-impairments use significantly fewer caregiver support services compared to family dementia caregivers with low levels of healthimpairments [10] . Analyzing of n = 5.923 family caregivers from six European countries, an empirical study by [1] revealed that only 3% of family caregivers use support services directly addressing their needs (i.e., support groups for family caregivers and internet-based information, self-help groups, caregiving courses, assistance services and home visits by social service providers). The results suggested that caregivers' burden, gender, and education level all determine the use of support services. Thus, being male, higher educational level, and higher caregiver burden was associated with higher use of support services aiming directly on family caregivers [1] . As the number of community-dwelling PwD is rising, providing effective and tailored support for family dementia caregivers has important implications for providers as well as policy makers [11] . Although there is usually a variety of accessible support services for family dementia caregivers [12] , many caregivers reject available and affordable support. However, the factors that influence decisions to use or reject support services for family dementia caregivers remain poorly understood [5] .
Among the most widely used framework for analyzing decisions to use or reject support services for family dementia caregivers is the Andersen's Health Behavioral Model (HBM [13] ;. The model comprises three factors that are crucial to predict and explain health services use. Predisposing factors are both social and individual characteristics that determinate a higher or lower propensity to use health services (i.e., demographics, social structure, and health beliefs). Social and financial enabling factors represent conditions that permit caregivers to satisfy their needs (i.e., community and personal enabling resources). Whereas predisposing and enabling factors are necessary but not sufficient conditions for caregivers' service use, needs factors are sufficient conditions and must exist to use caregivers' support services (i.e., evaluated needs and perceived needs).
Thus, Andersen's HBM model emphasizes the importance of identifying and addressing unmet needs of family dementia caregivers to strengthen the use of support services [13] . A current review refined and extended Andersen's HBM model and argued that decisions to use or reject support service for family dementia caregivers depend on four evidence-based dimensions: service factors, personal factors, experiential factors, and relational factors [14] . Service factors relate to service features that encourage or discourage its use (e.g., availability, accessibility, quality, cost), personal factors of family dementia caregivers impact their perception and actual use of support services (e.g., gender, unmet needs, health), experiential factors comprise challenges that affect there coping and decision making (e.g., caregiver burden, clinical characteristics of PwD), and relational factors reflect the relationship between caregiver and PwD (e.g., preferences of PwD, relationship with PwD). Figure 1 presents the adapted and extended HBM model for family dementia caregivers in the present study that is based on previous frameworks [13] [14] ;.
Previous research revealed that rejections of support services results mainly from a lack of acknowledgement of caregivers' unmet needs and associated tailored support aimed at reducing the individual caregivers' burden and health-impairments [15, 16] . Specifically, the identification of family dementia caregivers' unmet needs was associated with better use of support services and contributed to the increased likelihood of PwD remaining in their homes (thereby reducing institutionalization) [15, 16] . Indeed, previous studies confirmed that family dementia caregivers show higher levels of unmet needs as well as lower levels of service utilization and lower identification rates of unmet needs by professionals compared to family caregivers for other chronic diseases [17] . A current review summarized that nurses who provide care management should assist family dementia caregivers to access supports and services that are tailored to their needs [14] . In summary, most authors have called for a comprehensive identification of caregivers' unmet needs, an individualized tailored support strategy based on these unmet needs, and an accurate information and recommendation on support services for family dementia caregivers optimally provided by qualified nurses [14] .
By following this call for research, the present study implemented a standardized, computerized unmet needs assessment of family dementia caregivers by dementiaspecific qualified nurses. Based on this assessment of individual needs the nurses provided support to the family caregiver to access support and services that are tailored to their needs [6, 18] . Could this strategy lead to a zero rejection rate of family dementia caregivers on recommended tailored support services? In the absence of comprehensive primary data concerning caregivers' rejection on recommended tailored support from dementia-specific qualified nurses based on family dementia caregivers' unmet needs, the objective of the present study is to investigate the number, proportion and types of caregivers' rejection of these recommended tailored caregiver support services, and to identify associated socio-demographic and clinical characteristics of both PwD and caregivers. Finally, we assessed the impact on caregivers' burden and healthrelated outcomes.
Methods

Trial design and participants
The present analyses are based on data of n = 226 dyads family dementia caregivers and their communitydwelling PwD recruited within a GP-based, clusterrandomized intervention trial [19, 20] (ClinicalTrials.gov Identifier: NCT01401582). Each of the participants received a comprehensive standardized, computer-based unmet needs assessment at the first time of measurement (i.e. baseline assessment). Based on the identified caregivers' unmet needs, the computerized system generates an individual preliminary list of recommendations for specific caregivers' support services. Furthermore, a dementia-specific qualified study nurses designed a tailored intervention plan for support services to which the family dementia caregivers could agree or reject. They were given time to consider how to respond and had the opportunity to get support from dementia-specific qualified study nurses at patients' homes during a 6-months interval (i.e. intervention "dementia care management"). Enrolment into the main study began January 1, 2012 and finished December 31, 2014. The design, study procedures and instruments, and results of the trial have been explained elsewhere [20] . The intervention trial evaluated a collaborative Dementia Care Management (DCM) program that aims to provide optimum care to community-dwelling PwD and their family dementia caregivers (two arms: intervention versus control "care as usual" group, 1:1 simple randomization). From a total of n = 854 GPs in five municipalities of Mecklenburg-Western Pomerania, 16% (n = 136 GPs) gave written informed consent to take part in this trial. By using a screening instrument for cognitive impairment in dementia (DemTect, [21] , the participating GPs screened patients for dementia (eligibility criteria: age ≥ 70 years, living at home, DemTect score < 9). This instrument is an interview-based screening containing five tasks (i.e., number transcoding task, delayed recall of word list, word fluency task, recall of word list, and digit span reverse) [22] . A total of n = 407 people screened positive for dementia gave written informed consent to participate and of these, n = 317 people screened positive for dementia provided the contact to a family caregiver (n = 226 family caregivers of the intervention group, n = 91 family caregivers of the control group). Since the assessment of unmet needs was conducted only in the intervention group, the sample under investigation in the present study is n = 226 family dementia caregivers and their community-dwelling PwD.
Procedures and measures
Dementia-specific qualified study nurses performed a computer-based comprehensive unmet needs assessment at the participant's home. The qualification of the dementia-specific qualified study nurses comprised seven modules (i.e., dementia health care supply and network, basics of health care supply, nursing, medical aspects, communication and counselling techniques, needs assessment, and practice period) [23] . The assessment of caregivers' unmet needs included a battery of standardized questionnaires and tests (e.g., HABC-Monitor [24] ). Depending on the caregiver's answers and results, respectively, the system identified a preliminary list of unmet needs. Additionally, the dementia-specific qualified study nurses could add additional unmet needs that they had identified. The needs assessment was developed by German guidelines on dementia, meetings with experts and scientific advisory board, and reviews of current literature. Thus, it integrates a range of caregiving role domains and health-related outcomes (i.e., social, legal and financial affairs, family role conflicts, mental and physical health problems). A detailed description of the needs' assessment and recommended caregivers' support services of the present study is shown in Table 1 . For a detailed explanation on the computer-based needs' assessment, see [25] . Specifically, the system selects from a total of 19 modules of caregivers' support services (four modules focusing on social integration, ten modules concentrating to mental health, four modules directed on physical health, and one module aiming at social, legal, and financial affairs).
Each unmet need contains of defined algorithms that comprise the trigger condition derived from standardized baseline that initiated recommendations of support services as well as criteria to control the task completion in subsequent home visits. Each recommendation list of support services was confirmed in the weekly case conference with an interdisciplinary expert panel (including neurologists, psychiatrists, psychologists, nursing scientists, and pharmacists). Accordingly, they confirmed or improved the recommendation list of support services [25] . Our previous study found an increase of 85% regarding recommendations of support services after the implementation of the computer-based needs assessment [25] and thus, underlying the complexity of their home caring situations. By assessing the practicability and acceptability of the computerbased needs assessment, the dementia-specific qualified study nurses (n = 6) evaluate the assessment as very helpful [25] .
For the present analysis, the variables under investigation concerning caregivers were: number and types of rejections of recommended caregivers' support services, relation to the PwD, education, age, sex, physical and mental health (12-Item Short Form Survey [26] , hours spent for caregiving, employment status, income per month, as well as syndromes of somatization, depression, and anxiety (Brief Symptom Inventory [27] . Specifically, caregivers' physical and mental health was assessed by a validated, economic instrument to assess multiple health dimensions and reduce respondent burden (SF-12 [26] ). Caregivers' syndromes of somatization, depression, and anxiety were assessed by a widely used and validated instrument that assesses the syndromes of somatization, depression and anxiety (BSI-18 [27] ). With regard to PwD, we analyzed sex, age, functional status (Bayer Activities of Daily Living Scale, B-ADL [28] ), living situation (alone/not alone), living in a partnership, depression (Geriatric Depression Scale, GDS, [29] ) and cognitive status (Mini-Mental-Status-Test, MMSE, [30] ). These variables were proofed to be linked with family dementia caregivers' rejection and health impairments [for X X X reviews see [11, 31] and comply with our study protocol [20] .
Statistical analyses
The statistical analyses and reporting follow our statistical analyses plan, CONSORT-statement and its extensions concerning cluster-randomized, pragmatic trials with non-pharmacological treatments [20] by using Stata/IC 13.1. Thus, we imputed missing data by multiple imputations via chained equations. While data were collected by study nurses in a personal interview at patients' home, the rate of missing data ranged from 0% (e.g., caregivers' gender, caregivers' age) to 3.98% (depression of PwD). We controlled for random effects of GP's to account for the stochastic dependency of PwD and caregivers treated by the same GP as well as predefined covariates in the present study. We analyzed the number, proportion, and types of caregivers' rejection (see Table 2 ). Nominal variables were presented by proportion and metric variables were summarized by means as well as standard deviations (SD) (see Tables 2 and 3) .
We conducted Welch's t-test and Pearson's productmoment correlation to analyze the bivariate associations of socio-demographic and clinical characteristics with the number of rejections (see Table 3 ). For multivariate analyses we fitted conditional negative binomial regression models with random effects for GP to account for over-dispersed count data (see Table 4 ). We conducted the over-dispersion test by using Stata/IC 13.1. On average, caregivers had 2.19 unmet needs (SD = 2.15). 53.1% caregivers had one up to three unmet needs (n = 120), 18.6% (n = 42) had four up to six unmet needs, and 4.0% (n = 9) had seven or more unmet needs. Furthermore, the variance of the dependent variable number of caregivers`rejection (var = 22.84) is larger than the mean. Furthermore, the data is strongly skewed to the right (skewness = 1.85, kurtosis = 6.32) and thus, ordinary least squares regression analysis would be inappropriate. While showing greater variance than might be expected in a poisson distribution, the distribution of number of caregivers`rejection is displaying signs of overdispersion. Thus, we examined over-dispersion parameter alpha by conducting the likelihood ratio test. While the overdispersion parameter alpha (chibar = 5.46, p = .01) is significantly different from zero, over-dispersed and is not sufficiently described by the simpler poisson distribution, we computed negative binomial regression models.
In these models, we included caregivers' health impairments (i.e., caregivers' physical and emotional health, as well as syndromes of somatization, depression, and anxiety of caregivers), while adjusting for both caregivers' variables (i.e., sex, employment status, age) as well as for variables of the PwD (i.e., sex, age, functional and cognitive status, depression, living situation).
Results
The majority of caregivers were women (73.0%) with lower (37.3%) or higher (31.1%) secondary education, with an average of 141.3 h spent for caring per month, and with a mean age of 64.6 years. They mostly cared for female PwD (61.6%) with an average age of 80.9 years, showing moderately impaired functional (B-ADL mean = 4.32) and cognitive status (MMST mean = 21.4). In sum, n = 505 tailored recommendations of support services across 17 different categories were identified for n = 171 caregivers. Specifically, 75.7% caregivers received at least one recommendation (n = 171), whereas only 24.3% caregivers obtained no recommendation (n = 55). Thus, for solely n = 55 family dementia caregivers not a single recommendation were identified. The number of recommendations ranged from none (minimum) to twelve (maximum) with an average of 2.19 (SD = 2.15). 53.1% caregivers received one up to three (n = 120), 18.6% (n = 42) obtained four up to six, and 4.0% (n = 9) get seven or more recommendation. A total of 17.6% (n = 89) of all recommendations were rejected by caregivers and rejection rates of caregivers differed by types of recommendations. Specifically, caregivers' rejection rate concerning social integration (71.7%) were highest (i.e., caregiver supporting groups). In contrast, caregivers' rejection rates on recommendations concerning mental health (3.6%), physical health (2.5%), and social, legal, and financial affairs (0%) of caregivers`and PwD were low. Types of caregivers' rejections were mainly related to personal factors of caregivers (n = 66), service factors (n = 6), relational factors (n = 1), and others (n = 17). Referring to caregivers' rejections due to personal factors, caregivers indicated that the recommendation is "undesired" (n = 43) and "unnecessary" (n = 43) as well as that they have "no time" (n = 12) or already "medical treatment" (n = 1). With regard to caregivers' rejections due to service factors, caregivers stated that service was not available (n = 6). With reference to caregivers' rejections due to relational factors, only one caregiver declared that the recommended support service was not desired by the PwD (n = 1). Other factors of caregivers' rejections included factors that are not included in the adapted and extended HBM model for family dementia caregivers in the present study (based on [13, 14] (for example caregivers refused to talk the factors). The distribution of number, proportion, and types of caregivers' rejection are shown in Table 2 .
Referring to socio-demographic and clinical characteristics of caregivers and PwD, the results of our bivariate analyses showed that a higher number of caregivers' rejections was significantly associated a higher functional status of PwD (r = 0.092, p = 0.021). The characteristics of caregivers and PwD as well as bivariate associations between these characteristics and the respective number of caregivers' rejections are shown in Table 3 .
The results of the multivariate analyses confirmed these findings. Specifically, the variable functional status of PwD had a statistically significant effect, with a coefficient of b = 0.136 (p = 0.011, CI 95− = 0.031, CI 95+ = 0.241) (see Table 4 ). This means that for each one-unit increase in in functional status of PwD, the expected log count of the number of caregivers' rejection increases by 0.136. 
Discussion
While previous research indicates that rejections of support services mainly results from a lack of acknowledgement of caregivers' unmet needs and associated recommended tailored support [15, 16] , the present study analyzed caregivers' rejection on tailored support services based on a standardized, computerized unmet needs assessment by dementia-specific qualified nurses. Our results revealed that caregivers' rejection rate of support services differed by types of recommendations. Caregivers' rejection rate concerning social integration is high (i.e. joining a caregiver supporting group). Types of caregivers' rejections were mainly related to personal views of caregivers (i.e., undesired, unnecessary, no time) and service factors (i.e., not available service). Specifically, our results showed that the number of caregivers' rejections was associated with a higher functional status of the PwD. Thus, our results provide new information on determinants of family dementia caregivers' rejection of support services, with a particular focus on the number, proportion and types as well as socio-demographic and clinical characteristics. First, our findings underline the meaning of a comprehensive assessment by dementia-specific qualified nurses including a full range of caregivers' support services as well as the consideration of caregivers' sociodemographic and clinical characteristics. In line with previous research [14] , our results indicate that dementia-specific qualified nurses should assist family dementia caregivers to access supports and services tailored to their needs in order to increase caregivers' use of support services.
Second, by following this call for research, the present study implemented a comprehensive dementia case management by qualified nurses providing support to family dementia caregivers to access supports and services tailored to their needs. While caregivers' rejection rates on recommendations concerning mental health, physical health, and social, legal, and financial affairs were low, caregivers' rejection rate concerning social integration was high (i.e. caregiver supporting groups). Thus, the rejections of family dementia caregivers are mainly linked to the delegation to caregiver supporting groups. These rejections were mainly related to personal factors of caregivers (i.e. undesired, unnecessary, no time) and service factors (i.e. not available service). Thus, our study emphasizes the urgent need to provide easily manageable as well as financeable support programs that caregivers can get easy access to use and benefit from. As a minimum, family dementia support programs and interventions should include the essential domains of social integration, mental and physical health as well as social, legal, and financial affairs [32] . Despite a comprehensive identification of caregivers' unmet needs, an individualized tailored support strategy based on these unmet needs, and an accurate information and recommendation on support services for family dementia caregivers from qualified nurses in the present study, the majority of family dementia caregivers rejected participation in caregiver supporting groups (71.7%) due to personal and service factors (e.g., undesired, unnecessary, to time, unavailable service). In line with previous research [12] , we suggest that caregiver supporting groups should be established in more flexible and private settings (e.g., telephone-and internet-based, small groups with individual coaching). Furthermore, our results revealed that a higher number of caregivers' rejections is associated with a higher functional status of the PwD. Thus, caregivers visit supporting groups more often when the PwD shows low abilities in activities of daily living. Importantly, this is independent of the status of cognition and depression of the PwD as well as the physical and mental health of the family dementia caregivers. Accordingly, health care researchers and providers should be aware of this underserved target population and should develop innovative, easily accessible, and personal support for this target group. Finally, in absence of comprehensive primary data concerning the adapted and extended HBM model for family dementia caregivers (based on [13, 14] , the present study empirically validated this theoretical model. Our results confirm that family dementia caregivers' decisions to reject support depend on four factors: service factors, personal factors, experiential factors, and relational factors. Specifically, we found that mainly personal factors (e.g., caregiver gender, time), service factors (e.g., availability), and relational factors (e.g., preferences of PwD) impact the use and rejection of support service.
Limitations
Our findings must be interpreted considering several limitations. First, the generalizability of our results might be restricted to family dementia caregivers caring for community-dwelling PwD with mainly mild to moderate cognitive impairments. Family dementia caregivers of PwD in later stages might show different rejection rates as well as associated socio-demographic and clinical characteristics and might benefit from the standardized, computerized assessment by dementia-specific qualified nurses and recommended support services in different ways.
Second, the present analyses are based on data of only two measurement points of a (GP)-based, clusterrandomized intervention trial, and thus, causal relationships between caregivers' rejections and health-impairments could not be investigated. Furthermore, while caregiving for PwD includes diverse and challenging care tasks that are often associated with a broad range of unmet needs and health-related outcomes, we could not assure to detect every specific existing unmet need in every family caregiver. However, we used a caregivers' unmet needs assessment including a comprehensive range of domains and validated measurements (e.g., HABC-Monitor [24] ) focusing on both the caregiving role domains and health-related outcomes. Furthermore, while we did not measure levels of stigmatization and social desirability of caregivers in detail, future studies should use specific measuring instruments for caregivers' level of stigmatization and social desirability.
Finally, there is a limitation in the comparability of our results to other health care systems and previous studies analyzing samples from different countries. The standardized, computer-based assessment and the dementiaspecific qualification of study nurses have been adapted to the specifics of the German health care system. Thus, future research in other countries and with internationally agreed upon and wider spread measures and recommendations are necessary to compare and validate our findings as well as the HBM model for family dementia caregivers.
Conclusion
Our results revealed that a standardized, computerized unmet needs assessment by dementia-specific qualified nurses increased the number of caregivers' agreement from 3% (Lüdecke et al., 2012) to 82% in the present study. Accordingly, in order to provide efficient support services for family dementia caregivers it is necessary to conduct a comprehensive assessment including domains of the caregiving role and health impairments by dementia-specific qualified nurses. A major strength of our study is that it revealed the high number of caregivers' rejection rate concerning social integration (i.e., caregiver supporting groups) due to personal, service, and relational factors.
Specifically, health care researchers and providers should be aware of the target population with high rejection rates (i.e., higher functional status of PwD) and may develop innovative, easily accessible, and personal support for this target group. Thus, caregivers visit supporting groups more often when the PwD shows low abilities in activities of daily living. Importantly, this is independent of the status of cognition and depression of the PwD as well as the physical and mental health of the family dementia caregivers. While there is an urgent need for easily manageable and available caregivers' support services concerning social integration (i.e., caregiver supporting groups), future studies must investigate barriers and facilitators for the translation of these targeted interventions in the national health care system. 
